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P u,v( ) = uV1 + vV2 +P0

V1 = P1 −P0
V2 = P2 −P0

N =V1 ×V2 = P1 −P0( )× P2 −P0( )
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P t( ) = PiBi
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Bi
n t( ) = n

i( ) ti 1− t( )n−i

n
i( ) = nCi =

n!
i! n− i( )!

����

�"!���!����

n�����i�
��
����������



 ��	
���
�� (1)

18

P0

P1

P(0.2)

P3

P2

P(0.4)P(0.6)
P(0.8)

P(0)

P(1)

t � 0 < t < 1���� 0.2���
���!�����	
���
��� P(t)�
��
����



�����
���	� (1) �


19

BEGIN

Pa← P0

i← 1

i < STEP

t← i / STEP

Pb← P0 (1 – t)3 + 3P1 (1 – t)2t + 3P2 (1 – t)t2 + P3t3

�� Pa, Pb������

Pa← Pb

i← i + 1

END
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curve(ta, tb)

Pa← P(ta)
Pb← P(tb)
Pc← P(tc)

d <����

.� Pa, Pb ��%
�

RETURN

N

tc← 0.5 (ta + tb)

d← Pa, Pb%�#��� Pc �!��

curve(ta, tc)

curve(tc, tb)

Y

/�!*'&���"
curve(0.0, 0.5);
curve(0.5, 1.0);
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Pa = Pb!��
Pa�Pc!��
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P t( ) = P0 2t3 −3t2 +1( )+m0 t
3 − 2t2 + t( )

+P1 −2t
3 +3t2( )+m1 t

3 − t2( )

P0, P1: ���������
m0,m1: �������
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l ������
¡ !′ " = 3$"( + 2'" + )

l " = 0����
¡ / 0 = * = !0
¡ /1 0 = ) = 20

l " = 1����
¡ / 1 = $ + ' + ) + * = !4
¡ /1 1 = 3$ + 2' + ) = 24
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¡ $ + ' = !4 − !0 − 20
¡ 3$ + 2' = 24 −20
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¡ $ = −2 !4 − !0 + 24 +20
¡ ' = 3 !4 − !0 − 24 − 220
¡ ) = 20
¡ * = !0
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t m0 m1
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m0 =
P1 −P−1
2

m1 =
P2 −P0
2

P0, P1: ����

P−1: P0��
����
P2: P1��
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P0, P1: 
	���
P−1: P0������	
P2: P1�����	
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!" = 1 − & '( − ')(
2

!( = 1 − & '+ − '"
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P t( ) = PiNi
n t( )

i=0

n+L−1

∑

Ni
n t( ) =

t − ti
ti+n − ti

Ni
n−1 t( )+

ti+n+1 − t
ti+n+1 − ti+1

Ni+1
n−1 t( )

Ni
0 t( ) =

1 t ∈ ti, ti+1[ )
0 t ∉ ti, ti+1[ )
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N3
3 =
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0 t � (��, 0)
1
6 t3 t � [0, 1)
1
6 (�3t3 + 12t2 � 12t + 4) t � [1, 2)
1
6 (3t3 � 24t2 + 60t� 44) t � [2, 3)
1
6 (4� t)3 t � [3, 4)

0 t � [4,+�)


��� (t0, t1, t2, …, t9) = (−3, −2, −1, 0, 1, 2, 3, 4, 5, 6) ���

N3
0 = N3

3 (t+ 3)

N3
1 = N3

3 (t+ 2)

N3
2 = N3

3 (t+ 1)

N3
4 = N3

3 (t� 1)

N3
5 = N3

3 (t� 2)

N3
6 = N3

3 (t� 3)
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N33(t)N30(t)
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S u,v( ) = PijBi
m u( )Bj

n v( )
j=0

n

∑
i=0

m

∑

34

Bi
m u( ) = m

i( )ui 1−u( )m−i

Bj
n v( ) = n

j
!
"
#

$
%
&vj 1− v( )n− j
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